any firms are moving to make virtual interfaces their primary, or even sole, points of customer contact. In this environment, some traditional service quality dimensions that determine customer satisfaction, such as the physical appearance of facilities, employees, and equipment, and employees' responsiveness and empathy are unobservable. In contrast, trust may play a central role here in enhancing customer satisfaction. We model trust as an endogenously formed entity that ultimately impacts customer satisfaction, and we elucidate the linkages between trust and other factors related to the performance of the online service provider and to the service environment. The model is validated using two samples-one comprising 225 online investors of a large online broker, and the other comprising 203 members of the American Association of Individual Investors (AAII). The findings suggest that perceived trustworthiness of an online broker is a significant antecedent to investors' satisfaction, and that perceived environmental security and perceived operational competence impact the formation of trust. The results have important managerial implications.
Introduction
For many years scholars have studied service quality and customer satisfaction in physical environments that involve face-to-face interactions between service personnel and customers (e.g., Parasuraman et al. 1988; Oliver 1980 Oliver , 1999 . However, with virtual interfaces serving as the primary, or even sole, points of customer contact for many firms, researchers and managers are now interested in reexamining service quality and customer satisfaction in online settings (e.g., Krishnan et al. 1999 , Shankar et al. 2003 , Zeithaml et al. 2000 . In online settings that are oriented toward self-service with little human interaction, many conventional service quality dimensions (including some in the well-known SERVQUAL instrument of Parasuraman et al. 1988 ) are less relevant (Zeithaml et al. 2000) . For example, dimensions such as the physical appearances of facilities, employees, and equipment, and employees' responsiveness and empathy are unobservable in online settings. As a result, researchers have suggested that trust may play a central role in online customer satisfaction (Urban et al. 2000) . However, the process of trust formation, the interaction of trust with other factors related to the service provider and the environment, and the role of trust in shaping online customer satisfaction have not been sufficiently explored. To address this gap in knowledge we propose and empirically validate a model of trust and customer satisfaction in the online context.
In traditional environments, trust or assurance is typically generated by a customer observing employees' knowledge and responsiveness; the customer evaluates this trust separately from other service quality dimensions (Parasuraman et al. 1988) . However, in the absence of human interactions, trust in the online environment grows out of the service consumption experience over repeated interactions with the service provider. These interactions help the customer form perceptions about service attributes such as the reliability of information, availability of the website, and efficiency of transaction execution. Experience-based trust formation is also more likely because customers find it difficult to set preconsumption expectations of service quality in the online environment (Zeithaml et al. 2000) . Similarly, in the absence of a personal relationship with the service provider, institutional safeguards (e.g., regulations) are more likely to impact trust formation. Therefore, we model trust in the online environment as an endogenous construct that impacts customer satisfaction.
We validate our model in the context of online investing. Online investing constitutes a sector where the Internet has had a large impact in terms of total monetary flows, and now accounts for about 35% of all retail trades. With more than 10 million individuals trading online using more than 160 brokers, online investing provides a natural setting for this study. Online and traditional investing differ substantially in terms of how information is accessed and processed, the nature of intermediation, and the process of trading (Barbar and Odean 2000, Konana et al. 2000) . In online investing, investors do not seek advice from brokers; therefore, their satisfaction with the service provider can be separated from the performance of their investment decisions. In contrast, in traditional (broker-assisted) investing, investor satisfaction is closely tied to financial performance. Because of these differences, we limit our focus here to online investors.
This paper contributes to both theory and practice. From a theoretical perspective, we deviate from existing models of customer satisfaction (e.g., SERVQUAL) by including trust as an endogenous variable within a model of experience-based customer satisfaction. Furthermore, we consider the influence of variables such as environmental security (i.e., institutional safeguards) and the customer's innate trust disposition, which have rarely been included in previous models of customer satisfaction. From a practical perspective, this study provides insights for online and traditional brokerages, and for the Security and Exchange Commission (SEC) and other regulatory bodies. Our findings reveal that operational competence is potentially a useful vehicle to build trust-hence, positioning a service provider favorably along this dimension may engender greater trust. The findings also suggest that the projection of environmental security by online brokers and regulatory bodies can build operational competence and trust beliefs, and offer insights into how the relative importance of factors related to environmental security, operational competence, and trust may vary according to the experience of the investors. The findings thus provide guidance for customer segmentation and other marketing initiatives.
The insights from this study can be extrapolated to other virtual markets where service quality is difficult to inspect ex ante (e.g., online travel services and online auctions). While focusing on the online context, this paper complements other early research that compares consumer choice, satisfaction, and loyalty across the online and offline environments. For example, Degeratu et al. (2001) determined that, in the online environment, sensory search information (e.g., visual cues) has a lower impact on choices, price sensitivity is higher due to stronger signaling effects of price promotions, and branding is more valuable only in the absence of factual attribute-related information. In another study that contrasted consumers who chose hotels online with those who used conventional means, Shankar et al. (2002) determined that while there are significant similarities across groups, the impact of loyalty on overall customer satisfaction was higher in the online group. While the link between loyalty and satisfaction has been established in a more general sense (e.g., Oliver 1999 , Rust et al. 1999 , Shankar et al. attribute the incremental impact of loyalty online to greater consumer control over information and choices.
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The conceptual model is developed in §2. The measurement model is detailed in §3. Empirical results and their implications, including those related to the model extensions, are discussed in §4. Section 5 concludes.
Conceptual Model: Theory and Hypotheses
The model (Figure 1 ) posits that overall satisfaction with the online broker is directly influenced by the perceived operational competence and perceived trustworthiness of the online broker, and by the investors' perceived costs of trading (as reflected in trade commissions). Perceived trustworthiness, in turn, is influenced by both perceived operational competence and perceived security of the trading environment. Perceived environmental security also leads to more favorable perceptions of operational competence. Perceived operational competence and environmental security are, in turn, both influenced by the investors' trust propensity, which is a basic personality trait. We now discuss the constructs and motivate the linkages in the model.
Satisfaction (Final Dependent Variable)
This construct captures the investor's cumulative satisfaction with the service experience over time (e.g., Fornell 1992 , Boulding et al. 1993 . High customer satisfaction can lead to increased customer retention and loyalty, resulting in positive economic outcomes (Garvin 1988 , Bolton 1998 . The comparison standards (CS) paradigm of customer satisfaction posits that customers form summary satisfaction judgments based on the gaps between preconsumption standards and experienced performance on specific dimensions. Satisfaction may be viewed as the outcome of an additive combination of expectation level and the resulting disconfirmation of expectations along these dimensions (Oliver 1980) . In the SERVQUAL instrument, Parasuraman et al. (1988) identified five such service quality dimensionstangibles, reliability, responsiveness, assurance, and empathy.
Customer satisfaction has traditionally been studied in the context of physical environments and human interactions. Consequently, dimensions such as tangibles, empathy, and responsiveness, as defined in SERVQUAL, are less applicable in the online environment. Furthermore, the CS paradigm operates under the implicit assumption that individuals can clearly articulate preconsumption expectations. However, recent studies that probed consumer reactions to new technologies found that individuals have difficulty articulating expectations related to online services (Mick and Fournier 1995, Zeithaml et al. 2000) . Our interviews with investors who were contemplating the adoption of online investing corroborated this finding. When expectations are unclear, they are sub-ject to revision based on experience (Rust et al. 1999) . Therefore, similar to Krishnan et al. (1999) , we adopt experience-based measures of customer satisfaction and other variables, rather than measures based on gaps between expectations and performance. This approach also fits well with the endogenous treatment of trust formation.
Perceived Trustworthiness
This construct captures the level of trust an investor reposes in the online broker in the expectation that the broker will act in the investor's best interests. This interpretation is consistent with the definition of trust in Mayer et al. (1995, p. 712) as " [t] he willingness of a party to be vulnerable to the actions of another party based on the expectation that the other will perform a particular action important to the trustor, irrespective of the ability to monitor or control that other party." Trust is important in online environments because the consumer has few tangible and verifiable cues regarding the service-provider's capabilities and intentions (Urban et al. 2000) . Particularly in the online investing domain, while the trading interface may itself appear fast and convenient, the background processes such as order flow, price discovery, and order execution remain largely inscrutable (Konana et al. 2000) . Furthermore, online brokers often balance low upfront commissions with other hidden revenue sources, creating a conflict of interest with investors. For example, online brokers may receive a fraction of the bid-ask spread as a "kickback" (or payment for order flow) for steering orders to specific market makers (Konana et al. 2000) .
Traditional brokers can be objectively evaluated on the basis of portfolio returns. However, online investors must rely on the belief that online brokers are acting in their best interests by providing reliable information and the best prices, and executing orders correctly. In the absence of such beliefs, the online investing experience would be plagued by doubts, thus lowering satisfaction levels. In line with this argument, our field interviews and survey feedback indicated that investors who believed their online broker was not aligned with their interests were frequently dissatisfied.
The proposition that distrust can detract from satisfaction is also supported by theoretical findings. According to cognitive consistency theory, consumers strive for harmony in their beliefs and behaviors (e.g., Meyers-Levy and Tybout 1989) . Therefore, satisfaction is likely to be low in the absence of trusting beliefs. Similarly, social exchange theory suggests that both communication openness (i.e., the formal and informal sharing of timely information and mutual disclosure) and forbearance from opportunism (i.e., acting in the spirit of cooperation and not withholding helpful action) are important in the context of successful exchange (Smith and Barclay 1997) . Drawing from these arguments, we propose: Hypothesis 1. Perceived trustworthiness of the online broker positively influences investor satisfaction.
Perceived Environmental Security
The importance of institutional structures that regulate economic activities increases in the absence of personal relationships between service providers and customers (Shapiro 1987) . Institution-based trust derives from two components: situational normality and structural assurance (McKnight et al. 1998 ). Situational normality relates to the belief that "everything seems in proper order" based on superficial cognitive cues (Lewis and Weigert 1985, p. 974) . For example, McKnight et al. (1998, p. 478) propose that a person entering a bank seeks reassurance from " the workers' professional appearance, the prosperous and secure physical setting, and the friendly, yet safe, money handling procedures" (p. 471). However, situational normality can be easily projected in virtual settings through well-designed customer interfaces.
Structural assurance results when socially or legally sanctioned institutions impose norms of performance and integrity on economic agents. Such structural assurances enhance the perceived security of the trading environment, reflecting the belief that regulatory institutions such as the SEC safeguard investor interests. By designing regulations, guarantees, and avenues for legal recourse, such institutions may implicitly set service standards for the industry. Structural assurance is important in the online investing context for several reasons. First, regulatory institutions monitor quality on behalf of investors.
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Second, given that the virtual nature of interactions can increase information asymmetries (e.g., those related to execution prices), regulatory institutions act to increase transparency in the marketplace. Third, regulatory guidelines may force brokers to maintain acceptable levels of trading-system availability and security. Fourth, agencies such as the SEC may implement trading procedures that protect investors from the deleterious effects of frequent trading and high market volatility (cf. Barber and Odean 2000) . When environmental security is perceived to be high, investors may repose high levels of trust in the broker even in the absence of a personal relationship.
In parallel with structural assurance, market-driven discipline may also engender trust. In virtual markets, online brokers who are untrustworthy or who consistently deliver poor service will quickly develop bad reputations. Drawing from these arguments, we propose:
Hypothesis 2. Perceived security of the investing environment positively influences the perceived trustworthiness of the online broker.
The oversight exercised by the SEC and stock exchanges pertains not just to the brokers' fiduciary responsibilities, but also to their operational performance. In fact, the majority of the complaints to the SEC from online investors pertain to operational factors such as the inability to access websites and delays in order processing. Specifically, the SEC has identified and moved to address several concerns related to systems capacity and scalability, contingency planning (in case of systems failure), timeliness of trades, the quality of provided information, online discussion forums, and privacy.
1 Drawing from these arguments, we propose: 
Perceived Operational Competence
This construct captures the perceived ability of the online broker to deliver high levels of day-to-day operational performance. This is an experiential construct, deriving from cues collected during use, including the timeliness of trade execution or cancellation, execution at the best price, the quality of research, prompt execution of limit orders, and the quality and promptness of assistance (Konana et al. 2000) . Perceptions of operational competence are particularly relevant when trust is formed through repeated interactions (Ganesan 1994 , McKnight et al. 1998 ). In the online environment, perceived operational competence leads to trust-the online broker must induce such trust in the absence of personal relationships. Because individual online investors rely entirely on the trading structures and processes implemented by their brokers, an investor will repose trust only in a broker who is perceived to be competent.
The link between ability and trust has also been theoretically established. Consistent with our interpretation of competence, Mayer et al. (1995, p. 717 ) define ability as the "group of skills, competencies, and characteristics that enable a party to have influence within some specific domain." First, organizational studies suggest that ability engenders trust (Butler 1991). For example, mutually dependent work groups have been held to develop trust when there is a "confidence in the ability of others" (Cook and Wall 1980) . In fact, of the 23 studies analyzed by Mayer et al. (1995) for antecedents of trust, ability is included among the antecedents in 13 studies.
Second, additional support for the link between competence and trust is found in the literature on communication theory that focuses on the receiver's (i.e., listener's) perceptions of the source (i.e., speaker). In the context of online investing, the broker-investor relationship is similar to the source-receiver relationship. Three dimensions are held to influence perceptions of source credibility (Giffen 1967 )-expertness of the source (that captures the quantity of pertinent information available to the source, the source's degree of ability or skill, or the validity of the source's judgment); reliability of the information source (that captures its dependability, predictability, or consistency); and intentions of the source toward the listener. Expertness and reliability are relevant dimensions of the broker's operational competence.
Finally, perceived operational competence can engender trust because the interactive nature of online investing can endow the investor with illusions of control (e.g., Taylor and Brown 1988 , Langer 1975 , Barber and Odean 2000 . Illusions of control can create trusting beliefs (McKnight et al. 1998) . In particular, investors can form tentative beliefs and then watch for cues that confirm their beliefs. Applying this argument, trust in the online broker may result because (1) with quick feedback, the act of watching and recognizing cues can inflate confidence in one's judgment (Davis and Kottemann 1994) , and (2) even a slight success in confirming tentative trusting beliefs as a result of superior operational performance can lead to the conclusion that greater trust is permissible. Building on these arguments, we propose:
Hypothesis 4. Perceived operational competence positively influences the perceived trustworthiness of the online broker.
Next, consider the impact of perceived operational competence on satisfaction. Smith and Barclay (1997) determined that task performance (which is closely allied to perceptions of operational competence) positively influences mutual satisfaction in partnerships. The SERVQUAL study and derivative research suggest that reliability and competence are key dimensions along which services are evaluated for quality (Parasuraman et al. 1988) . Online brokers with sophisticated back-end systems will potentially be able to provide more timely trades and feedback. Rapid execution and feedback provide investors with instant gratification, which is a key component of utility derived from online investing (e.g., Barber and Odean 2000) . The act of observing the immediate execution of transactions and the ability to monitor the economic impacts of decisions in real-time can lead to investors' excitement and satisfaction. Building on these arguments, we propose:
Hypothesis 5. Perceived operational competence positively influences investor satisfaction with the online broker.
Trust Disposition
Trust disposition can be divided into a global (attitudinal/affective) component and a specific (situational/cognitive) component (Driscoll 1978) . The global component corresponds to the personalitybased view of trust disposition that endows individuals with a general tendency to trust others (Rotter 1967) . Here, trust disposition is considered to endure across contexts and to be particularly relevant in ambiguous, unstructured situations (Johnson-George and Swap 1982).
However, some scholars have debated the relevance of global trust disposition in determining trust levels within specific social or exchange settings. Empirical evidence indicates that the global and specific components of trust disposition are not strongly correlated (e.g., Holmes 1991, Couch and Jones 1997) . According to Johnson-George and Swap (1982) , constructs such as trust disposition "do not accurately determine an individual's trust in another under particular circumstances" (p. 1307). In contrast, Moore et al. (1987) and Sabatelli et al. (1983) suggest that trust disposition is a significant construct in agency and organizational contexts. We stake the middle ground, and hold that while trust propensity is important, "(it) should contribute to the explanation of variance in trust if used as a part of a more complete set of variables" (Mayer et al. 1995, p. 716) . Hence, we propose a mediated influence of trust disposition on trustworthiness via perceived operational competence and perceived environmental security (Figure 1) .
First, consider the influence of trust disposition on perceived environmental security. Sociological perspectives of economy and society have long held that regulatory institutions (such as the SEC), by laying out well-defined regulations and standards, can substitute for trust formation between individuals or between individuals and economic institutions. Investors who generally believe in the honesty and benevolence of society will likely have stronger beliefs in the security afforded by such institutions (McKnight et al. 1998) . That is, one's trusting feelings about people and institutions in general will likely influence one's beliefs about environmental security. It is also likely that trusting individuals will more readily transfer their beliefs regarding environmental security from the conventional to the online context. Building on this argument, we propose:
Hypothesis 6. The investor's trust disposition positively influences the perceived security of the investing environment.
Next, consider the influence of trust disposition on perceived operational competence. Does the innate
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willingness to trust itself influence perceived operational competence? Behavioral researchers have long established that humans act according to a "confirmation bias" that leads them to select, interpret, and recall information that is consistent with their existing attitudes (Taylor and Brown 1988) . When aspects of operational performance are difficult to observe or verify, as is true with online investing, performance evaluations are subjective. In such cases, evidence that confirms preexisting beliefs is more likely to be taken at face value and to not be subject to scrutiny (Lord et al. 1979) . In particular, a high willingness to trust may help form well-disposed, positive attitudes toward the object of trust, leading to more generous evaluations of competence. In contrast, a low willingness to trust can lead to close scrutiny that can expose weak areas of operational performance, and to the suppression of the more positive signals of performance. Building on these arguments, we propose:
Hypothesis 7. The investor's trust disposition positively influences the perceived operational competence of the online broker.
Price Perceptions and Satisfaction
Customer satisfaction depends on derived value (Anderson et al. 1994) , where value may be defined as the "fairness of the level of economic benefits derived from usage in relation to the level of economic costs" (Bolton and Lemon 1999, p. 172) . Even with high levels of perceived trustworthiness and competence, customers can be dissatisfied if they perceive the prices to be high. Hence, a study of satisfaction is incomplete without incorporating the investor's evaluation of prices paid for transactions (or the cost of trading, from the investor's perspective). Building on these arguments, we propose:
Hypothesis 8. Perceptions of higher prices negatively influence investor satisfaction with the online broker.
Research Design
Questionnaire Design and Refinement
Given that the model embeds complex relationships between investors' perceptions of multiple constructs, we collected self-reported investor perceptions using a questionnaire. An initial structured questionnaire was generated based on a study of existing literature, the model's theoretical antecedents, face-to-face interviews with 35 online investors, and telephonic and e-mail discussions with managers at 40 online brokers. The initial questionnaire included 31 items related to various constructs discussed in this study, and 21 items that captured information pertaining to investors' age, gender, income level, trading frequency, and trading behavior. This questionnaire was pretested for content, scope, and purpose with a sample of online investors. The respondents were asked to comment on questions, to demarcate ambiguities, and to suggest other issues that could be considered. As an additional test for content validity, the questionnaire was pretested with three faculty members familiar with the area. A seven-point Likert scale was used to collect most responses. The questionnaire was refined based on the feedback and the initial analysis. The final questionnaire included 27 items related to the various constructs. After further refinement at the postdata collection stage (described below), 22 items related to the constructs were retained (see the Appendix), along with other items that captured investor demographics and trading patterns.
The Sample
The study sampled investors from a well-known online broker, OB1 (name withheld for confidentiality), and the members of the American Association of Individual Investors (AAII). During the study, OB1 had over 400,000 accounts, and its services were priced in the lower quarter of the market. The AAII is a nonprofit organization that provides information on investing, mutual funds, portfolio management, and retirement planning. AAII has about 170,000 members who invest through traditional channels (full-service and discount brokerages) and/or online brokers. The rationale for this sampling plan was to evaluate the model with investors operating in a single-service environment (OB1), and to then generalize results with AAII members who use a variety of brokerages. Due to legal restrictions, a web-based survey that required no details about investor identity was used. With OB1 permission, the survey was placed in the "customers only" area of the online broker system website. The concern that this web-based survey might induce a self-selection bias (because investors who trade frequently were more likely to respond) would be less severe if there was agreement with AAII data. The AAII respondents were at the website to collect information rather than to trade.
Sample Statistics
The OB1 investors responded to the questionnaire during four trading sessions. There were 1,448 discrete "hits" to the survey website. Some submissions came from the same IP address due to double clicking of the "submit" button. The duplicates were removed and the last completed form was included in the sample for each such case. After eliminating duplicates, 550 responses were received. Of these responses, 15 were rejected because of scattered and substantially incomplete data. There were 504 visits to the AAII survey website, and 206 forms were received from investors who traded with 29 different online brokers. Of these, 203 were usable and were carried forward. To provide a direct comparison with the AAII dataset, a dataset with 225 observations was randomly drawn from the OB1 data. Based on our discussions with the management at OB1, average portfolio values and other sample details approximately matched those of the overall customer base. Table 1 provides the sample statistics. Respondents were classified based on the percentage of their overall (both online and offline) portfolio value invested with online brokers into (1) online experimenters, who invested up to 25% of their overall portfolio value online; (2) partial online adopters, who invested between 26% and 75% of their overall portfolio value BALASUBRAMANIAN, KONANA, AND MENON
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online; and (3) intensive online adopters, who invested over 75% of their overall portfolio value online. There are some systematic differences in the demographics and the investing patterns across the two sampleswe discuss their implications in §4.2 below. Table 2 contains item statistics (mean and standard deviation) and correlation between items.
Scale Items and Reliability
Satisfaction. The two items used measure overall satisfaction with the online broker, and the investor's willingness to provide word-of-mouth recommendations. An additional item that measured loyalty was dropped to maintain the conceptual focus on satisfaction. The Cronbach for the scale was 0.91 for the OB1 sample and 0.89 for the AAII sample. Confirmatory hfactor analysis (CFA) for convergent validity indicated that a single factor solution fitted the items in both samples acceptably, extracting 92% and 90.6% of the item variance in the OB1 and AAII samples, respectively.
Perceived Trustworthiness. The four items used measure investor perceptions about whether the online broker is truthful about the costs, has the best interests of the investors in mind, has a reputation for fair practices, and provides the best prices. A fifth item that measured whether investors hesitated to use the online broker for large transactions was dropped to improve reliability. The resulting scale had a Cronbach of 0.80 for both OB1 and AAII data, with Spearman-Brown split-half reliability of 0.78 and 0.79, respectively. A CFA also indicated that a single factor solution fitted the items in both the OB1 and AAII samples acceptably.
Perceived Environmental Security. The following seven items used measure the extent to which investors believe that online brokers, in general, deliver services as promised, invest sufficiently in information technology to be able to provide reliable services, pursue the best interest of investors, resolve problems honestly, are deterred from harming investors by existing regulatory oversight, are available to resolve problems, and provide the best available prices to their customers. Since these questions relate to the trading environment, they do not focus on the specific broker used by the investor. One item measuring the belief that online brokers in general did not impose hidden costs on investors was dropped. The resulting scale had a Cronbach of 0.83 (with a Spearman-Brown split-half reliability of 0.79) for the OB1 sample, and 0.81 (with a Spearman-Brown splithalf reliability of 0.77) for the AAII sample, and a single factor was extracted by the CFA.
Perceived Operational Competence. The six items used measure investor perceptions of the availability of timely and accurate stock market information, the quality of stock market research, the timeliness of order execution, the availability of a wide range of services, the ease of use of the interface, and the number of steps required to execute a transaction. Some items were selectively borrowed from the technology acceptance model (TAM) due to Davis (1989) (e.g., perceived ease of use) and from SERVQUAL (e.g., some of the items related to reliability and responsiveness), and were modified to the context of online investing. One item related to availability of immediate assistance was dropped to improve reliability. The resulting scale had a Cronbach of 0.76 (with a Spearman-Brown split-half reliability of 0.77) for the OB1 sample, and 0.84 (with a Spearman-Brown split-half reliability of 0.81) for the AAII sample. A CFA extracted a single factor for the samples.
Trust Disposition. The two items used capture the beliefs that human beings are helpful and caring and that the average person, in general, is honest. The items are drawn from the discussions in Mayer et al. (1995) . The resulting scale had a Cronbach of 0.80 for the OB1 sample and 0.71 for the AAII sample.
Price Perceptions. A single-item measure of the investors' perceptions of prices was used. Initially, a second item that measured the perception of margin costs (i.e., the interest charged on investment-related borrowings) was included. That item was dropped because many investors did not trade on margin, and the related interest was not considered a "required" cost of trading.
Measurement Validity
Due to the endogenous, embedded nature of the constructs in the model, between-constructs tests of discriminant validity were conducted (Venkatraman 1989, Sethi and King 1994) . Pairs of constructs were sequentially accommodated in two models-one where the covariance between the pair was fixed to unity (implying that constructs are indistinguishable) and a second where the covariance between the constructs was free (allowing the constructs to differ). A significant difference in the corresponding chi-square statistics indicates that the constructs are statistically distinct (this difference is distributed chi-square with df = 1). Table 3 displays the results of the tests for the pooled data. The tests indicate discriminatory validity at the 95% confidence level.
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Results and Discussion
The structural equations model (Figure 1 ) was estimated using a maximum likelihood fitting function (AMOS ver. 4.01) after initial identification conditions were imposed. Three datasets were analyzed-the OB1 sample N = 225 , the AAII sample N = 203 , and a pooled sample N = 428 .
Results
Results are presented in Tables 4, 5 , and 6. Table 4 displays squared multiple correlations that, analogous to the regression R 2 statistic, denote the fraction of variance in endogenous constructs explained by other endogenous and exogenous constructs. A large fraction of the variance (over 75%) in satisfaction and perceived trustworthiness is explained. Table 5 presents results related to the hypotheses and model fit. The 2 /df (Marsh and Hocevar 1985) of 2.25, 2.32, and 3.13 for OB1, AAII, and pooled samples respectively, the root mean square error of approximation [RMSEA] below or equal to 0.08 (Browne and Cudeck 1993) , and fit indices such as normed fit index all indicate a reasonable fit. Table 5 also provides the standardized regression weights for each hypothesis or link. Of the 24 outcomes across the three samples (eight hypotheses × three samples), 21 outcomes strongly support the underlying hypotheses (p < 0 05). The remaining three outcomes offer weaker support (p < 0 1). The effects of a variable on other endogenous variables can be decomposed into a direct effect, and an indirect effect that is mediated by intervening variables. An indirect effect can be calculated using the product of the regression coefficients for each link on the path. The direct, indirect, and total effects of each antecedent variable on the downstream variables are displayed in Table 6 . A quick perusal indicates that the total effects are largely comparable across the samples with the exception of the influence of perceived operational competence on perceived trustworthiness. However, even when the total effects are comparable, as discussed below, their decomposition into direct and indirect effects differs in interesting ways across the samples.
Discussion
First, consider the impact of trust disposition, a personality trait not amenable to direct managerial influence. Trust disposition has a significant total effect (all indirect) on satisfaction of 0.322 and 0.354 units in the OB1 and AAII samples. In the case of OB1, the dominant path (weight 0.132) shows that investors with high levels of trust disposition tend to favorably evaluate the security of the trading environment, which in BALASUBRAMANIAN, KONANA, AND MENON turn leads to high levels of reposed trust in the broker, which ultimately results in greater satisfaction. While the above path has fairly high weight (0.099) for the AAII sample, the dominant path (weight 0.103) reflects that investors with high levels of trust disposition tend to favorably evaluate the security of the trading environment, which in turn leads to more open and positive evaluations of the online broker's competence, which leads to increased satisfaction. These results can also be interpreted as indicating that investors with high levels of trust disposition are easier to satisfy. As online investing attracts increasing numbers of individual investors, the innate trust disposition of the average late adopter is likely to be lower than that of the average early adopter. Hence, competence-related and environmental security-related factors may be influential in compensating for the lower trust disposition levels in the customer base. Trust disposition significantly influences perceived trustworthiness in both cases. This influence is of an indirect nature. Given the debate in the literature regarding the situation-specific versus universal role of trust disposition in influencing perceived trustworthiness, we did not posit a direct link between these two constructs.
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2 The most influential path of influence in both cases involves perceived environmental security, i.e., investors with high trust dispositions are prepared to emphasize the role of regulatory factors, structural assurances, and market-based discipline in preparing the ground for reposing trust in the online broker. Security is most relevant in cases where innate trust is low. In adopting such a policy however, a positive-though unintended-consequence may be that the investors with already high trust disposition are encouraged to repose even greater trust.
The total effect of perceived environmental security on satisfaction is substantial for both OB1 and AAII. First, such security increases the perceived trustworthiness of the online broker, which, in turn, has a strong positive influence on satisfaction. In addition, environmental security perceptions enhance perceptions of operational competence. While trust disposition does influence perceived operational competence directly, the indirect effect via perceived security of the environment is, in fact, about twice as strong as the direct effect in both cases.
Perception of operational competence has a strong direct effect on satisfaction in both cases. The measures of perceived operational competence that are employed largely reflect operational efficiency and effectiveness. The speed of trade execution, the accuracy and timeliness of information, and the ease with which the interface could be used emerge as the three most responsive (observed) dimensions of operational competence for both the OB1 and AAII cases. The effect of perceived operational competence on satisfaction shows an interesting variation across cases. In terms of total effect, the perception of operational competence influences satisfaction to a lesser extent in the OB1 case (weight = 0.521) than in the AAII case (weight = 0.611). However, the direct effect of competence is higher in the OB1 case (0.450) than in the AAII case (0.379), whereas its effect on perceived trustworthiness is lower in the OB1 case (at 0.155, compared with 0.452 for the AAII case). Consequently, the indirect effect of perceived operational competence on satisfaction via the mediating construct of perceived trustworthiness is stronger in the AAII case. Therefore, while perceived operational competence is important in both cases, its path of impact varies. To explain this finding, consider the sample statistics detailed in Table 1 . Compared with the OB1 investors, the AAII respondents are older, better educated, trade less frequently, and have greater investing experience. Compared with the OB1 investors, these "mature" investors are less likely to derive satisfaction directly based on their evaluation of the technologyintensive interface. Being more aware of the background processes involved in securities trading and the potential for serious misalignments in consumer and broker incentives, they are likely to place a greater emphasis on issues related to trust and transparency. In addition, the weight for the direct effect of perceived environmental security on perceived trustworthiness is 0.553 for the AAII case, compared with 0.868 for the OB1 case. This implies that the more mature the investors are, the less likely they are to directly translate perceived security of the trading environment into high levels of reposed trust in specific online brokers. Instead, they seek a more critical review of the competence-related factors in providing the grounds for reposed trust.
Finally, investors' price perceptions negatively influence investor satisfaction in both cases. An examination of the survey responses, though, indicates that investors are comfortable with the commissions charged. Investors' evaluations of prices were collected using a seven-point Likert scale. The lower (higher) end of the scale represents strong disagreement (agreement) with the proposition that "the commission rates charged by the online broker are high." The averaged response is 2.29 for the OB1 case and 2.94 for the AAII case. The prices charged by OB1 were in the lower quartile of the market, whereas the AAII respondents use a variety of brokers. In both cases, prices are neither perceived to be high, nor do they play a dominant role in determining satisfaction. roles of perceived trustworthiness and environmental security are both enhanced in the case of the more experienced investors, whereas the role of perceived operational competence is more salient in the case of the less-experienced investors (compare "high" and "low" columns in Table 7 ). A plausible explanation is that less-experienced investors rely more on superficial cues related to operational performance, whereas more-experienced investors, who are more knowledgeable about issues beyond the virtual interface, are more likely to emphasize independent regulatory oversight and are more sensitive to whether the online broker is acting in their best interests. The results are consistent when investors with trading experience at a conventional broker are analyzed separately.
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Second, we pursued an alternative model for a deeper examination of the perceived operational competence construct. The cutoff eigenvalue for the factor analysis of this construct was progressively lowered to reveal the presence of any additional construct dimensions. Two factors separated out when the eigenvalue was lowered to 0.8. Items STEPS, TIMELY, and EASYTOUSE loaded on the first factorthe term perceived transaction competence appropriately describes the underlying construct. Items ACCURATE, WIDERANGE, and QUALITY loaded on the second factor-the term perceived information competence appropriately describes the underlying construct. 4 The structural model was respecified with two separate competence constructs, but with the links in the original model otherwise maintained. Results show that perceived transaction competence affects satisfaction only through perceived trustworthiness, whereas information competence directly affects satisfaction. A plausible explanation is that, on the one hand, with financial information now available from a variety of online sources, investors evaluate the information competence of the online broker more in the context of convenience than in the context of trust. On the other hand, investors evaluate the transaction competence more in the context of trust, because it directly impacts their confidence in the broker's ability to execute their orders efficiently.
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The final alternative model posits a direct link between trust disposition and perceived trustworthiness. The estimates of this model do not differ significantly from the original (base case) results, and the new link is itself not significant. This confirms the view that context-independent, personality-related variables, such as trust disposition, best explain reposed trust when used as a part of a more complete set of variables (e.g., Mayer et al. 1995, Johnson-George and Swap 1982) .
Managerial Implications
Customer satisfaction and relationships in virtual environments are managed effectively when issues of competence and trust are addressed simultaneously. Online service providers must work in two directions when building trust and satisfaction-they must focus inwardly to improve operational competence (e.g., high system availability, best prices, and faster response times), and must focus outwardly to improve environmental security. Managers need to find credible ways to demonstrate that technologies are indeed being deployed and managed in ways that protect and advance the best interests of their customers.
Our findings suggest that customers rely strongly on the security provided by regulatory and other institutions. For example, even though trust disposition directly engenders perceptions of greater operational competence in our model, its indirect effect on perceived competence mediated through perceived environmental security is twice as strong as the direct effect. Consequently, managers of online brokers can work at creating stronger perceptions of environmental security by highlighting existing regulations and their impact on operational performance (e.g., system availability, execution at best prices). Managers must primarily focus on the speed of trade execution, the accuracy and timeliness of information, the availability of best prices, and the ease of use-these are the most salient dimensions of perceived operational competence across the OB1 and AAII cases.
The findings also offer insights that aid segmentation and positioning decisions. On the one hand, lessexperienced investors are more likely to emphasize operational characteristics (e.g., speed of execution) in the context of satisfaction. Experienced investors, on the other hand, rely more on perceived trustworthiness of the online broker. This suggests that managers should play down the "bells and whistles" of the trading interface when targeting experienced investors, and instead focus on how the service provider's operations are aligned with regulatory guidelines and with investors' best interests.
Conclusion and Limitations
This paper represents a preliminary step toward understanding the process of trust formation and its central influence on online customer satisfaction. As described above, our findings regarding the endogenous nature of trust and its relationship to environmental security, operational competence, and satisfaction have significant implications for managerial decisions, further theoretical development, and regulatory policy. The results suggest that the marketing and IS functions have complementary strategic roles in the online context, and that ignoring one or the other will likely have an adverse effect on customer satisfaction.
There are several opportunities for future research, some of which can address this study's limitations. The perceived operational competence construct deserves further expansion and elaboration. As discussed earlier, a detailed examination could potentially delineate multiple dimensions, such as competencies related to information provision and transaction execution. An elaboration of operational competence should consider the breadth and depth
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Customer Satisfaction in Virtual Environments of services offered. 6 A formal focus group study can explicate social influences related to online investing, and provide other qualitative insights that may help both to enrich the model and to refine and expand the measurement scales (e.g., see Konana and Balasubramanian 2003) . Because models of investor satisfaction across online and conventional settings are likely to differ from a conceptual standpoint, a formal comparison is essential. From a methodological point of view, though self-reported data are necessary in studies of this kind, they are associated with some well-known limitations. For example, they are subject to the fallibility of people's memories, skewed responses due to suggestive stimuli, idiosyncratic scale interpretations, and alteration through biases related to social desirability and cognitive consistency. In moving beyond self-reported data, future research could link measures of revealed preferences (e.g., data on investor switching between brokers) with objective measures of broker and investor characteristics. Future work can explore whether price serves as a signal of quality, thereby affecting perceptions of operational competence and trustworthiness. Furthermore, researchers can enrich the model by including variables related to the size and reputation of online brokers. We hope that the results presented here will catalyze a more rigorous exploration of trust formation and customer satisfaction in online environments. 
